Limited evidence suggests that delayed prescribing may influence future consultation behaviour.
Results
Patients who had been prescribed antibiotic for cough in the previous 2 years were much more likely to reconsult (incidence rate ratio [IRR] = 2.55, 95% confidence interval [CI] = 1.62 to 4.01) and use of a delayed prescription strategy is associated with reduced reconsultation in this group. In those with prior antibiotic exposure, there was a 34% reduction in consultation rate in the no antibiotic group (IRR = 0.66, 0.30 to 1.44, P = 0.295) and a 78% reduction for the delayed antibiotic group (IRR = 0.22, 0.10 to 0.49, P<0.001) when compared with those given immediate antibiotics. This effect was not observed in patients who had not been prescribed antibiotics in the previous 2 years; there was no reduction in consultations in the no antibiotic group (IRR = 1.23, 0.79 to 1.92, P = 0.358) or the delayed antibiotic group (1.19, 0.78 to 1.80, P = 0.426). There was an increase in consultation rate with an information leaflet (IRR = 1.27, 0.86 to 1.87, P = 0.229). Past attendance with cough, or past attendance with other respiratory illness and smoking, also predicted reconsultation with cough.
INTRODUCTION
Preliminary evidence in acute sore throat suggests that delayed prescribing may influence future consultation behaviour.
Those with a recent history of antibiotic prescribing were much more than twice as likely to reconsult in the year following the index consultation with acute lower respiratory infection (LRTI). They showed substantial (78%) reduction in consultation following delayed prescribing compared with immediate prescribing.
Over time, utilising a delayed prescribing strategy is likely to result in sustained reduction in consultation for LRTI.
Background
Acute respiratory illness is the most common condition managed in primary care, and antibiotics are widely prescribed for LRTI despite limited evidence of benefit. [1] [2] [3] There has been a consensus for limiting antibiotic use in acute LRTI. 4, 5 However, recent systematic reviews have come to different conclusions about the likely effectiveness of antibiotics. 6, 7 The debate continues unabated about the role of antibiotics because these reviews are relatively small (14 trials of 1500 patients). 1 The study's hypothesis was that prescribing antibiotics for self-limiting illness is likely to reinforce belief in the effectiveness of antibiotics, leading to a cycle of reconsultation and further antibiotic prescribing. While placebo-controlled trials are clearly important to assess efficacy, open trials are vital when outcomes include patient perceptions, beliefs, satisfaction, and return rate to the clinic. 8 One previous open trial was sufficiently powered to show the effect of antibiotic prescribing on beliefs and attendance behaviour in upper respiratory tract infection (URTI) -either not prescribing or delaying antibiotics reduced reconsultation by up to 40%. 9 A prior history of antibiotic prescribing was also an important predictor of reconsultation. Moreover, analysis of a routine UK primary care dataset demonstrated a link between prescribing rates and consultation rates across a wide range of respiratory infections. 10 The publication of these data may have contributed to changing GPs' attitudes to prescribing for URTI and has probably helped lead to a sustained reduction in prescribing for URTI.
11
There has been no other trial adequately powered to assess the issue of reconsultation behaviour for respiratory infections, nor to confirm the provisional findings that the delayed approach may have the lowest reconsultation rates. 9 It is also unclear whether these findings can generalise to LRTI, which has a much longer natural history. The relative importance of prescribing strategies and of information about natural history is also unclear; preliminary evidence suggests that provision of an information leaflet can affect return rate and antibiotic use in LRTI. 12, 13 Presented here are data from a 1-year follow-up of a study designed to assess the merits of three prescribing strategies in LRTI, that is, immediate prescribing, delayed prescribing, or no prescription. 14, 15 These alternative prescribing strategies were not found to influence the duration of cough following the index consultation.
The objectives of this study were to assess: the effect on longer-term reconsultation behaviour of three different prescribing strategies and an information leaflet for LRTI; and whether previous antibiotic prescribing predicts the effect of prescribing strategies on reconsultation behaviour.
METHOD

Inclusion criteria
Details of this study are fully described elsewhere.
14 Thirty-six family practitioners in the Wessex region of the UK recruited 807 previously well patients. Patients were aged ≥3 years with acute illness (≤21 days) presenting with cough as the main symptom and with at least one symptom or sign localising to the lower tract (sputum, chest pain, dyspnoea, wheeze) -that is, using the same criteria as previous large cohorts of patients with LRTI. 16, 17 
Exclusion criteria
Patients with history/physical examination suggestive of pneumonia based on the British Thoracic Society guidelines were excluded, 18 that is, new focal chest signs combined with systemic features. Patients clinically diagnosed with asthma, other chronic or acute lung diseases, cardiovascular disease, major current psychiatric diagnosis, mental subnormality or dementia; or with complications from previous episodes of LRTI (for example, hospital admission for pneumonia) were also excluded.
Randomisation
Randomisation was required within the consultation using sealed, numbered envelopes to make the prescribing strategies feel the most natural to patients and to have advice sheets immediately available to GPs. The well-known issues of potential subversion using this method were minimised by careful attention to equipoise among recruiting clinicians, most of whom had a close relationship with the research centre. Auditing of the envelopes and the baseline characteristics of patients revealed no evidence of subversion. 
How this fits in
Antibiotics are of limited benefit in most acute respiratory illness and delayed antibiotic prescribing has become an accepted management strategy. Preliminary evidence in acute sore throat suggests that delayed prescribing may influence future consultation behaviour. Those with a recent history of antibiotic prescribing were much more than twice as likely to reconsult in the year following the index consultation with acute lower respiratory infection (LRTI) and showed substantial (78%) reduction in consultation following delayed prescribing compared to immediate prescribing. Over time utilising a delayed prescribing strategy is likely to result in sustained reduction in consultation for LRTI. very little problem, 2 = slight problem, 3 = moderate problem, 4 = bad problem, 5 = very bad problem, 6 = as bad as it could be.
Medical record review
The patients' medical records were reviewed without prior reference to study group. Reconsultation within 1 month is common and due to the management of the same illness, and have been reported previously.
14 This paper reports reconsultations after 1 month, which is likely to exclude most reconsultations due to ongoing symptoms in the current episode. It reflects more the longer-term effects on future attendance behaviour with subsequent illness episodes.
Analysis of return rates
Most patients (89%) had a year's follow-up. However, so as not to exclude those with shorter follow-up, and since there was no correlation between length of follow-up and return rate, the rate for all patients was calculated by using days of follow-up as the denominator with attendance events as the numerator. Negative binomial regression was used for a factorial study to allow for over-dispersion, and in models where past antibiotic prescribing was incorporated in the model, the study allowed for clustering according to the doctor. The interaction between past prescribing of antibiotics and the randomised antibiotic prescribing strategies was assessed. Since a highly 250 mg three times daily 10 days; 125 mg if aged ≤10 years; erythromycin 250 mg four times daily if penicillin allergic); or • no offer of antibiotics; or • delayed antibiotics: a course of antibiotics on request if symptoms were not resolved after 10 days.
The leaflet was simple, on one page, and included information about the natural history of LRTI, 12, 19 and addressed patients' major worries previously reported in the literature for this condition. 19 For each group there were a small number of statements for the doctor to read out relating to advice to take analgesics, the likely natural history of the illness, and supporting the proposed prescribing strategy, thus generating a placebo effect in each group. 8 Once allocated to treatment/leaflet group, patients were subject to routine care and follow-up; no additional microbiological or radiological investigations other than those clinically indicated were instituted.
Symptom diary
Patients -or with parents' help if aged <16 yearscompleted a validated daily symptom diary 20 and recorded their temperature. The diary items recorded included antipyretic use and six symptoms: cough, dyspnoea, sputum production, wellbeing, sleep disturbance, and activity disturbance. Each was scored 0 = no problem, 1 = 
RESULTS
The study sample of 807 included 136 children (<16 years) and 133 older patients (>60 years).
Completed symptom diaries were returned by 562 (70%) and an additional 78 (10%) provided information about symptom duration and severity in a telephone interview. CONSORT guidelines were followed for reporting of the main trial findings. Baseline variables reported in the main study were well balanced. Smoking history was not reported but was also balanced between groups (no antibiotic = 23.9%; delayed antibiotic = 24.6%; immediate antibiotic = 25.5%).
Loss to follow-up (notes not available)
Notes were available in 664 (82%) patients and for data extraction in 658 (81%); these were similar between groups ( 
Distribution of return consultations
The largest number of return consultations (n = 67) was in the first month after the index consultation (that is, excluded from this analysis). Consultations in month 2 remain slightly higher, but in subsequent months reconsultation falls to low levels ( Table 2 ).
The effect of past attendance behaviour and smoking
No variable from the consultation predicted reconsultation (prior duration of cough, duration of cough, fever, sputum, chest signs). However, past attendance with cough with other respiratory illnesses and smoking all predicted reconsultation ( Table 3 ).
The effect of antibiotic prescribing in the consultation and prior antibiotic prescribing
In an analysis by randomised group that did not allow for the effect of prior prescribing, compared with immediate prescription of antibiotics, delayed prescription resulted in a small but non-significant reduction in reconsultation rate (IRR = 0.81, 95% CI = 0.51 to 1.28) and no difference in patients who did not receive a prescription (IRR = 1.05, 95% CI = 0.68 to 1.63). Table  4 for the negative binomial model, which allows for past antibiotic exposure and the interaction between past exposure and the randomised antibiotic group, and for clustering by doctor. In those with less than 1 years' follow-up, the mean duration of follow-up was 6 months (SD = 3 months). The exclusion of patients who had less than 1 year's follow-up made no difference to the estimates of return rate for patients who had received antibiotics in the previous 2 years (no antibiotics IRR = 0.66, delayed antibiotics IRR = 0.22). Similarly, the inclusion of all follow-up data (that is, including the month after seeing the doctor) resulted in very similar findings of the relationship between past and current prescribing.
DISCUSSION
Summary of main findings
To the authors' knowledge this is the first study to assess what factors predict consultation behaviour for one of the most common acute conditions managed in primary care, and in particular the effect of current and past antibiotic prescribing strategies. It demonstrates that delayed antibiotic prescribing for LRTI is probably more effective in modifying reconsultation behaviour. However, in this study the effect is only apparent among those patients who have previously had antibiotics for LRTI. This is the first study with sufficient numbers to allow some subgroup analysis and the assessment of interactions. Follow-up and analysis of consultation rates were planned a priori using electronic records, which provide an accessible and robust record of consultations.
Strengths and limitations of the study
The data was collected directly from patient records and the study administrator assessed the notes without prior reference to the group allocation. However, blinding is likely to be incomplete since a record of the treatment strategy and prescription will have been entered in the clinical record. Additionally, the study was unable to trace all the records, but there was no differential loss to follow-up between groups or differences in baseline characteristics. Not all patients were followed for a year, but nevertheless the results were unchanged when those with shorter follow-up were excluded. Although clear differences were found in reconsultation rates according to prior antibiotic consumption, the absolute reconsultation rates of those without prior consumption was low and the study may have been underpowered to detect a difference in this subgroup. Although unlikely, the study was unable from the data to determine whether the substantial reduction in consultation rates following a delayed prescription might be harmful, that is, that patients did not consult appropriately and developed complications of LRTI as a result. Concerns regarding the optimum rate of antibiotic prescribing have been previously raised. 21 A much larger prospective study is needed both to replicate the findings and to rule out the possibility of harm.
Comparison with existing literature
Acute respiratory infections are a major cause for primary care consultations in the UK. Attendance for respiratory illness accounts for approximately onethird of all primary care consultations. Of the 62% who attend with minor illness episodes, half are for acute respiratory illness. 3 More recent data confirm the impact of acute respiratory illness in a cohort of practices from the General Practice Research Database. The median practice experiences 388/1000 consultations (0.38 per patient per year) with a range in the other cohort practices between 125 and 1110/1000. In these same practices 78% of the consultations resulted in an antibiotic prescription in the median practice (range 45-96%). 10 Recent data suggest that there has been a sustained fall in both consultation rates and prescribing for acute respiratory infection in all age groups, but with the greatest change seen in young children. 10, 22 This effect is not confined to the UK and changes have been linked to improved evidence of marginal benefit of prescribing. 21 The effect of prescribing on beliefs in the effectiveness of antibiotics, the intention to consult in the future, and actual consultation behaviour are all potential mediators of reduced consultation rates. The effect of prescribing on illness beliefs, 8 and future illness behaviour 9 has been previously described by this group for URTI. The results of this study suggest that using a delayed prescribing strategy is likely to have the greatest influence on future consultation behaviour, more so than not prescribing antibiotics. The current study shows a significant effect of delayed prescribing on reconsultation, which supports a previously observed trend from a previous study of URTI. 9 The lack of influence of the 'no prescription' policy on future consultation may appear counterintuitive but is consistent with that previously observed. It could be speculated that the delayed prescribing strategy is more patient centred and results in better engagement with the patient. 'I acknowledge you are ill' (understanding the patient's view). 'I am sure you will get better without antibiotics' (positive consultation). 'If I am wrong, however, you can be in charge of, if and when, collecting the prescription' (involving the patient in management plan). Previous work on patient centredness indicates that this kind of consultation behaviour is associated with better outcomes 23 and qualitative work supports the notion that delayed prescribing is a popular strategy with patients. 24 Enhanced consultation skills incorporating the patient-centred model (but not delayed prescribing) have recently been demonstrated to be effective at reducing antibiotic prescribing for LRTI. 25 Not offering antibiotics has been advocated in LRTI, 4 but this strategy is associated with higher short-term reconsultation rate.
14 These data show only a marginal reduction in consultation rates in the longer term. This suggests that non-prescribing as a management option for LRTI needs review.
The reduction in future consultation observed after the delayed-prescription approach appears confined to those with a prior exposure to antibiotics who have the highest reconsultation rates; conversely, doctors will not encourage future reconsultation when using one-off prescriptions for patients who have not had antibiotics in the recent past. Over time, use of the delayed strategy would be expected to reduce consultation rates.
As with our previous study, the study confirmed that past attendance with respiratory infections is an important predictor, 9 as is smoking. The finding that delayed prescribing for LRTI was significantly effective at reducing reconsultation is also internally consistent in that one of the most powerful independent influences on future consultation was prior antibiotic use. Those issued a delayed prescription had an 80% chance of not using antibiotics, reducing prior exposure in the population.
Leaflets increase short-term reconsultation rates.
14 This is probably due to appropriate action by patients regarding severe symptoms, and may have a similar modest effect in the longer term, although the finding was not significant.
Implications for clinical practice
It is already known that prescribing for LRTI has at best marginal benefit for patients in terms of symptom relief. There is a growing body of evidence on the use of delayed prescribing, 26 which is advocated in the current NICE guideline on treatment of acute respiratory infection. 27 These data further support its use. Some argue that its main use may be in the shorter term as an interim measure before no antibiotics are offered. 26 However, there is still likely to be a continued place for delayed prescribing in offering a safety net for those who might otherwise develop complications and a useful strategy for those who develop expectations for antibiotics. This study shows that in conditions such as LRTI with long natural histories, for those patients who have had antibiotics previously, delayed prescribing is a powerful way of modifying both beliefs and consultation behaviour, and probably rather more effective than just 'saying no'.
Delayed antibiotic prescribing for LRTI appears effective in modifying reconsultation behaviour, particularly in those with a prior history of antibiotic prescription for LRTI.
